Microtubules play a central role in the establishment of cell polarity by directing the transport of polarity determinants to their site of action. Recent work has revealed a novel membrane-anchoring mechanism which complements the microtubule transport of the fission yeast polarity determinant tea1p to ensure its retention at the cell tip.
the kelch-repeat protein tea1p to cell tips [8] . Tea1p is necessary for the maintenance of diametrically opposed growth sites: mutations in tea1 lead to misplacement of the site of growth to an ectopic central location and the consequent formation of T-shaped cells [8] . Tea1p is located on the plus ends of microtubules and in additional dots concentrated at the cell tips. Live observation using a tea1p fusion with the green fluorescent protein (GFP) has shown that tea1p-containing particles travel on the plus ends of growing microtubules towards cell ends; when the microtubule depolymerises, tea1p appears to be left behind at the cortex [9] (F.C., unpublished observations). Tea1p localisation on microtubule plus ends also depends on tea2p, a kinesin-like protein, and tip1p, the S. pombe homologue of the microtubule plus-end-binding protein CLIP170, highlighting the essential role of microtubule plus-end-directed transport in this process [7, 10] .
Recent work by Snaith and Sawin [11] has now shown that, once tea1p is delivered to the cell tip by the microtubule, it needs to be docked by a novel membrane-anchoring mechanism. In a genetic screen for mutants exhibiting aberrant morphology, the authors identified a novel gene morphology defective 5 (mod 5): mod5∆ ∆ mutant cells show a low frequency of T-shaped cells, a phenotype similar to, though weaker than, that of tea1∆ ∆ mutants. Although tea1p is still localised properly to the microtubule plus ends, the cell tip localisation of tea1p is dramatically reduced, and the residual tea1p dots positioned at cell tips are ones still on the microtubule plus-ends. Timelapse microscopy suggests that, in a mod5∆ ∆ mutant, tea1p particles either disassemble or move back with the shrinking microtubule. When all the microtubules are depolymerised, tea1p is absent from the cell ends in mod5∆ ∆ cells. This phenotype suggests that mod5∆ ∆ mutants are defective in docking or stabilising tea1p at the cell tip.
Mod5p has characteristics expected of a membrane anchor: it is a novel protein with a prenylation site (CaaX motif) responsible for its plasma membrane localisation. Mod5p is concentrated at the membrane in caps at the cell tips where tea1p is deposited. As sterol-rich membrane domains -indicative of lipid rafts -are also concentrated at cell tips, lipid rafts in the plasma membrane may contribute to the polarised distribution of the prenylated mod5p [12] . The mod5p amino-acid sequence, however, does not give any strong hints as to how it may function to anchor tea1p. Whether mod5p directly binds to tea1p or acts through intermediaries is not yet known. Although actin networks have been proposed to anchor organelles at the cortex [13] , mod5p probably does not act through actin, as the docking of tea1p has previously been shown to be actin independent [8] .
These results suggest a two-step model for the stable positioning of tea1p at cell tips (Figure 1) . First tea1p particles are transported towards the cell tips on growing microtubule plus-ends in a tip1-and tea2-dependent manner. When the microtubule shrinks back, tea1p is released from the microtubule and anchored to the plasma membrane in a mod5p-dependent manner.
This model raises the question of how tea1p is released from the microtubules and transferred to its docking site. In mod5∆ ∆ mutants, tea1p dots are observed to exhibit bidirectional movements, implying that, in the absence of its cortical anchor, tea1p remains bound to at least some depolymerising microtubules. This observation suggests that docking may help to release tea1p from the microtubule. Microtubule shrinkage may be sufficient to lower the affinity of tea1p for the microtubule and favour binding to its cortical partner. Alternatively, tea1p may be actively removed from the microtubule.
One possibility is that tea1p may be post-translationally modified by an enzyme located at the cell tip, inducing a decrease in its affinity to the microtubule and an increase in its affinity to the cortical anchor. Interestingly, tea1p has recently been shown to be phosphorylated by the kinase shk1p, a member of the Pak family of serine/threonine kinases which is located at cell tips [14, 15] . In support of the idea that this phosphorylation event is necessary for tea1p function, shk1 mutant cells exhibit patterns of growth very similar to that of tea1∆ ∆ cells [14] . But the possibility that phosphorylation by shk1p plays a role in the docking of tea1 still remains to be examined.
In this hand off from the microtubule to the cortex, tea1p may be transferred from one set of binding partners to another. Indeed, tea1p fractionates in three different complexes of large molecular weight [16] . Interestingly, these complexes appear to contain different proteins; one tea1p complex contains tip1p, while the others contain polarity factors such as bud6p and the formin for3p [16] (B. Feierbach and F.C., unpublished observation). It will be interesting to determine the possible effects of mod5p and shk1p on these complexes Although the two-step model described above is attractive for its simplicity, a number of results suggest that the relationship between tea1p and mod5p may be more complex. Not only is mod5p necessary to localise tea1p at cell tips, tea1p is needed for mod5p localisation [11] . Indeed, in tea1∆ ∆ mutants, mod5p is now evenly distributed all around the cortex (although tea1∆ ∆ cells still grow in a polarised manner at one tip). Tea1p and mod5p may thus be part of a positive feedback mechanism that promotes each other's localisation. This mechanism may ensure a precise, but dynamic placement of growth sites, allowing for rapid disassembly of a site of growth, for instance when a cell needs to orient towards its mating partner [17] .
The discovery of mod5p and its function in the maintenance of tea1p localisation highlights the point that transport mechanisms along cytoskeletal elements may not be sufficient to ensure accumulation of determinants at their site of action. Anchoring of determinants to distinct membrane domains also plays an important role in cell polarisation and closely cooperates with transport mechanisms to promote their spatial restriction. Future research should tell us whether this principle extends to other polarised cell types. 
